The positive inotropic drugs DPI 201-106, BDF 9148, and veratridine increase ouabain toxicity and [3H]ouabain binding in guinea pig heart.
The interaction of three positive inotropic compounds, which are modulators of sodium channels, with the cardiac glycoside ouabain was investigated in isolated guinea pig atria. In the presence of DPI 201-106 (3 x 10(-7) M), of its new acetidine derivative BDF 9148 (10(-7) M), or of veratridine (10(-6) M), the threshold ouabain concentration to induce toxicity was lowered by a factor of 2. This effect can be explained by the observation that specific equilibrium [3H]ouabain binding in intact atria was elevated by these compounds in the appropriate concentrations. The binding results were analyzed by means of a previously established model of "positive cooperative ouabain binding to intact myocardium," which describes the relationship between cellular sodium homeostasis and ouabain binding. The extent to which the compounds increased ouabain binding was in good quantitative agreement with the observed shift in the threshold concentration of ouabain toxicity. The increase of specific [3H]ouabain binding is likely initiated by a gain in cytosolic sodium. It takes place at the cellular level only, since a direct enhancement of [3H]ouabain binding to isolated cardiac membranes was not found. In conclusion, at least under some conditions, new inotropic drugs acting as sodium channel modulators can increase the risk of digitalis toxicity.